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The geologic map and cross sections are a considerably revised and consolidated

:rsion of earlier geologic maps of the Nelchina area (Grantz, !960b, '960c, 196 a,
.961b). The revisions have been made possible by more detailed pa eonto ogic and
stratigraphic information, particularly on the Cretaceous and Tertiary rocks of the
area. The age assignments of the stratigraphic units described in this report are
based mainly on studies of their Jurassic mollusks by Ralph W. Imiay, their Cretaceous
mollusks by Imlay and D. L. Jones, their Cretaceous foraminifers by H. R. Bergguist,
and their Tertiary plants by J. A. Wolfe.

The unifying geologic interpretation upon which the geologic map and cross
sections are based is that two major right-lateral strike-slip fau.t systems trend
eastwardly across the Nelchina area and divide it into three blocks with notadb'y
different stratigraphic sequences. These systems, the Caribou and Castle Mountain
faults and their related splays, experienced large lateral displacements in post-
Cretaceous time, and earlier movements may also have occurred. Large lateral move-
ments ceased by late Oligocene or early Miocene time, but significant vertical
movement occurred on both faults in post-Oligocene time. The Caribou Fault aleo had
acme posteQligocene lateral movement. The Caribou Fault merges with theiCalt!o
Mountain Fault in the centra. Matanuska Valley, west of the mapped area, and the
combined fault bounds the north side of the lower Matanuska Valley.

The principal basis for the interpretations cited above is brief'y out!ined
below; a more detailed report is in preparation.

1. The Caribou and Castle Mountain faults and their related splay faults,
thrust faults, and folds have a geometric arrangement and symmetry which is typical
of large right-lateral strike slip fault systems elsewhere.

2. High-angle mafic dikes and sills in the western part of the Nelchina area,
which are genetically related to the basalt flows and volcaniclastic rocks of late
Oligocene or early Miocene age, strike predominantly west-northwest (Grantz, 1960a).
The orientation of these tensional features with regpect to the Caribou fault is
compatible with, and indeed suggests, right lateral displacement on the Caribou
fault systenm.

3. Dissimilar sequences of Cretaceous rocks are found in the northern, central
and southern parts of the Nelchina area, and these sequences are separated, res- -
pectively, by the Caribou and Castle Mountain fault systems. The sequences are
sufficiently different to indicate that there has been large lateral movement on
these fault systems in post-Cretaceous time. The Cretaceous sequences of thesge
three areas ere shown separately in the explanation and cross sections, and are
designated the Northern, Central, and Southern sequences of Cretaceous rocks,

respectively.

The Cretaceous rocks of the Nelchina area and adjacent region are characterized
by marked changes in facies and by many unconformities of locally variable time
value, Lateral displacements of several miles to a few tens of miles along the

. Caribou and Castle Mountain fault systems would, in this area, suffice to produce

the observed juxtaposition of dissimilar Cretaceous sequences at these fnultl."

4. The mafic dikes and sills of late Oligocene or early Miocene age occur
mainly in the western part of the Nelchina area (Grantz, 1960a). The rather well-
defined eastern limit of the area with abundant mafic dikes and sills strikes
across the Caribou fault system without demonstrable lateral offset, although a
lateral shift of perhaps 2 or 3 miles would not be discernible. This indicates
that lateral movement on the Caribou fault system since the Oligocene did not
exceed a few miles,

- 2. Wedges of Oligocene or Miocene basalt lying between the Caribou fault and
its W.unbmawum«mucmmmmwm
Creek in a manner suggesting emplacement by lateral fmult movements. Thus,
although large lateral displacement on the Caribou fault since Oligocene time
seems precluded by the data cited in item 4, there is evidence that at least some
post-Oligocene lateral displacement did occur on this fault.

6. The Castle Mountain fault or one of its major splays intersects a felsic
Plug in the valley of the Matarmuska River in the Nelchina ayrea without offsetting
it laterally. The plug is one of a group of felsie intrusives which cut the
Chickaloon Formation and are cut by the mafic dikes and sills of late Oligocene
or early Miocene age in the upper Matanuska Valley (Capps, 1927, p. 68). Therefore
at least an important member of the Castle Mountain fault system in the southemn
part of the Nelchina area is interpreted to have had no lateral displacement since
the Oligocene. However the Castle Mountain fault and some of its splays show large
late Cenoszodc vertical movements in the Matanuaka Valley and the scutheastern part
of the Nelchina area, and,aldng the projection of the Castle Mountain fault in the
Susitna Lowland, west of the mapped area, has produced scarps in Pleistocene
deposits.

The term splay-wedge horst is herein proposed for prominent wedge-shaped
positive structural blocks like those bounded by the Caribou and Castle Mountain
faults and some of their splays. JIn the Nelchina area and upper Matanuska Valley
such blocks have risen 1 to 3 miles with respect to the adjacent terranes. Terms
such as faulted anticline are inaccurate » and the unmodified term horst is inade-
quate, to describe these features. It is believed that the more specific tem
splay-wedge horst bettar describes these features in the Nelchina area and else-
where, and that this term will call attention to their unique structural enviromment
and origin. _
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